Endothelin-1 stimulates the Na+/H+ and Na+/HCO3- transporters in rabbit renal cortex.
Endothelin-1 (ET-1) is the most potent endogenous vasoconstrictor identified to date, raising the strong possibility of its involvement in the pathogenesis of systemic hypertension. Whether ET-1 exerts a direct stimulating effect on sodium reabsorption in the renal proximal convoluted tubule, the dominant locus of sodium reabsorption in the nephron, is currently unknown. Such an effect would suggest yet another mechanism by which ET-1 might mediate systemic hypertension. In studies on membrane vesicles prepared from rabbit renal cortex, we show that ET-1 (10(-8) to 10(-11) M) exerts dose-dependent stimulation of the apical Na+/H+ exchanger and the basolateral Na+/HCO3- cotransporter; preincubation of vesicles with 10(-10) M ET-1 for five minutes enhanced the activity of each transporter by approximately 25%. This stimulation reflected an increase in the Vmax of each transporter but no change in the Km for sodium. The stimulatory effect of ET-1 was blocked in the presence of an ET-1 antiserum. Moreover, the stimulation of the apical Na+/H+ exchanger and the basolateral Na+/HCO3- cotransporter by ET-1 displayed specificity as indicated by the lack of effects on the activities of the apical Na(+)-glucose transporter and the basolateral Na(+)-succinate transporter. The data implicate ET-1 as a novel, direct and specific modulator of sodium reabsorption in the proximal tubule. As such, ET-1 might be a direct determinant of extracellular fluid volume under normal and pathophysiologic circumstances, including hypertensive disorders.